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Fig. 1 Distribution and profile characteristics of sampling points in the Diaoluo Mountain ;

(a) geographical location of the Diaoluo Mountain Area; (b) distribution of sampling profile points; (c) elevation and average magnetic

susceptibility of sampling profiles; (d) photos of sampling profiles (DLO1 — DL13) and corresponding spectral images marked with sampling depths
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Climate Response of Soil Magnetism in Tropical High-Magnetic
Granite Area of China and Its Paleoclimatic Significance

LI Su, LONG Xiaoyong™, HUANG Ran, HAO Dingfan, BAI Ying

(School of Geographical Sciences, Southwest University, Chongqing 400715, China)

Abstract; Pedogenic iron oxides are highly sensitive to regional climate and pedogenic environment variations, and
their magnetic proxies have been widely applied in soil classification and paleoclimate reconstruction. The
weathering and alteration of magnetic minerals associated with granite distort the climatic response of soil
magnetism ; however, previous research predominantly focused on low-magnetic granite regions, leaving the climatic
response of soil magnetism in high-magnetic granite areas understudied.

This study investigated high-magnetic granite residual soils in the Diaoluo Mountain, Hainan Island, China,
employing pedochemical and magnetic methods to analyze the transformation processes of iron oxide phases and the
climatic response mechanisms of magnetic particles under varying montane climatic conditions (temperature ranging
in 25.0 °C ~19.8 °C, precipitation varying from 2012 ~3832 mm - a~').

(1) Tt was found that the magnetism of granite residual soils in the Diaoluo Mountain exhibited a threshold
effect in response to climate change as compared with ones in low-magnetic granite regions.

(2) Magnetic minerals were most enriched in the mid-elevation zone with moderate climate ( at a temperature
of 21.4 °C and 3278 mm in precipitation) , where magnetic particles were dominated by primary single-domain
(SD) and multi-domain (MD) grains that increased with soil profile depth.

(3) Magnetism decreased significantly at both the summit and base of the mountain. The reduced magnetism
at the summit was attributed to enhanced chemical weathering and rapid hydration of iron oxides caused by
increased precipitation, whereas the decline at the base was associated with elevated temperatures that intensified
chemical weathering and accelerated oxidation of primary coarse-grained magnetic minerals.

This research provides crucial insights into pedogenic processes in high-magnetic parent materials and
facilitates evaluation of how the degradation of detrital magnetic minerals affects climate reconstruction in

sedimentary archives.
Key words: granite; iron oxides; magnetic minerals; tropics
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